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•sophisticated 3-D 
magnetohydrodyp^jnic'numerical 
model that simulates the resulting 
flow evolution out to Earth. 
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The Heliophysics 


Evolving Hehophysics System Observatory 
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STEREO (2) 


17 Unions in 
operation 

5 in Phase B-l 

2 in Phase 

Study the solar 
interior, 

photosphere and 
corona, space 
weather, the 
Geosphere and out 
to the boundary of 
the 
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Thermal Protection System 
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Autonomous Three Axis control 
Momentum wheels 
Star Trackers 

Monoprop Hydrazin$ propulsion 
Single fault tolerant 


ients made closer to 
>y any previous spacecraft, SPP 
will determine the mechanisms that produce 
the fast and slow solar winds, coronal 
heating, and the transport of energetic 
particles. 
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Solar Probe Plus will fly within 9.5 solar radii 
(Rs) of the Sun, having "walked in" from 35 
Rs over 24 orbits. 
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Program Office - GSFC/LWS 
^'Project Scientist - APL 

• Project Management - AP 

• S/GOevelopment & Operations 

• Science payload selected by AO 

• Smithsonian Astrophysical Observ 

• UC Berkeley 

• NRL 



1st Min 
Perihelion 
at 3.5 Rg 
12/19/202 


Launch 

■ Dates: Jul 30 - Aug 19, 2018 (21 days) 

■ Max. Launch C3: 159 km 2 /s 2 
Trajectory Design 

■ 7 Venus gravity assist (V 7 GA) flybys 

■ No deep space maneuver 

■ 24 perihelion passes 

- Aphelion < 1.018 AU 

■ Perihelion gradually decreases to 9.5 R s 
Final Solar Orbit 

■ Perihelion: 9.5 R s 

- Aphelion: 0.73 AU 

■ Inclination: 3.4 deg from ecliptic 

■ Orbit period: 88 days 
Timeline 

■ Launch to 1 st perihelion (0.16 AU): 3 months 

■ Launch to 1 st min perihelion (9.5 R s ): 6.4 years 

■ Mission duration: 6.9 years 


Venus Flybyl 
9/27/2018 
Venus flyby2 
12/21/2019 


Venus Flyby5 
10 / 10/2021 
Venus Flyby6 
8/15/2023 


Launch 
July 30, 2018 


Venus Flyby7 
10/31/2024 


r enus Flyby3 
7/5/2020 
yenus Flyby4 
2/15/2021 



1st Perihelion 
at 35 R s 
10/31/2018 









■ SWEAP Consists of Two 
Instruments (SPC & SPAN) and 
an Electronics Module (SWEM) 

■ SPC - Solar Probe Cup 

■ Sun-viewing Faraday Cup 

■ SPAN - Solar Probe Analyzers 

■ SPAN-A+, ion and electron 
electrostatic analyzers (ESAs) 
on ram-side of spacecraft bus 

■ SPAN-B, electron ESA on anti- 
ram size of spacecraft bus 

■ SWEM - SWEAP Electronics 
Module (not shown) 

■ Single electrical interface to 
SPP, distributes power, 
commands instruments, 
formats and buffers data 
products, interfaces with 
FIELDS 
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Solar Probe Cu 


•SPC is a Faraday Cup that looks 
directly at Sun, measuring flows 
wjthin 30 of radial 

•SWEAPrprovided strut interfaces 
SPC toSPP 

•SPC has an independent thermal 
shield and radfator system 

•SPC is effectively a vacuum tube 
without the glass 

•Metal grids (tungston or 
rhenium) at high voltages 
select particles 

•Cpllector plates record 
^currents from ions and 
electrons 







SPCOp< 


MSFC contributions: 

•Testing and calibration of the 
Solar Probe Cup 

Technology development for 
the high temperature 
materials used for both the 
grids and\(n|Pj|^™^^® 
radiation/thermal shield 



•Radiation analysis 
•Post-launch data analysis 




The need fo 


mospheric 
Imaging Array (AIA) 
data captures the full 
sun in 8 channels 

•1 image in each 
channel every 20~1 
seconds. 

•Data collected 24/7 

•Spa|gJjesolution of 
10 < 



The power of 


•The background images 
are from AIA (30.4 nm) 
and the foreground 
images are from 
Hi node / SOT (Ca II) 

•AIA images are ~1000km 
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resolution 

jjL 

•SOT images are ~150 km 
resolution 

•Cadence is basically the 
same between the two 
...instruments 
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High resolution Coronal imager: Hi-C 


MSFCand Harvard-Smithsonian CfA 
partnership mission 

Mirrors fabricated by MSFC & UA- 
Huntsville 

At 150km spatial resolution, Hi-C is a lOx 
tgcrease in resolution in X-ray imagii , 


ry Mirror 


CFRPTube 

Assembly 


Vacuum 
Gate Valve 


Hatch Access 
(Electronics) 


CCD 

(4Kx4K) 


5M Mount 
Entrance Filter 
Assembly 


Note: vacuum door removed from view 


Camera system 



Solar Ultra-violet Magnetograph Investigation: SUMI 

Initial Launch 30 July 2010 

Technology Goals Addres 

UV dual-beam Spectro-polarimetry 

Torodial Variable Line-spaced grat 

Dielectric High Reflectivity coatir 
maximize UV through put 

•"Cold mirror" thermal design to re 
UV and visible radiation 
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Polarimeter 


Domestic Partners: 

international Partd 


Fold mirrors 
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Heliophysics at MSFC 
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